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(57) [Abstract] 

[Means to Solve the Problems] 

shrink packaging film of this invention consists of biaxially 
drawn film which was formed from the resin composition 
which contains antiblocking agent of antioxidant and average 
particle diameter 1-10 ;mu m where static coefficient of 
friction with crystalline polypropylene resin and 50 deg C 
where xylene soluble fraction with 20 deg C is 10 weight % 
or less is 1.5 or less and lubricant and aliphatic acid metal salt 
and/or synthetic hydrotalcite whichconsist of fatty acid amide 
of number of carbon atoms 22-26. 

As for said biaxially drawn film, haze being 5% or less , static 
coefficient of friction which wasmeasured with 50 deg C is 
1.5 or less. 

[Effect(s)] 

As above-mentioned shrink packaging film is superior in 
lubricity, and transparency product immediately after shrink 
packing being transport line andcontacting, possesses 
lubricity which does not have times when ittears, it possesses 
transparency which grasps barcode etc which isprinted to 
contents and is possible . 



[Claim(s)] 
[Claim 1] 

crystalline polypropylene resin where xylene soluble fraction 
which was measured with 20 deg C is 10 weight % or less 
(A ) 100 parts by weight and, 

antioxidant where static coefficient of friction which was 
measured with 50 deg C is 1.5 or less (B ) 0.0 1 - 1.0 parts by 
weight and, 

antiblocking agent of average particle diameter 1-10 ;mu m 
(C ) 0.05 - 0.6 parts by weight and, 
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BtmBH+ik 22-26 0B£l»ir75Kfre>fc3X'J 

fl§K^P^(E)0.005~0.2 afiSPfcJ:r//*fc 
fi£j£/\^Ka*/M^HF)0.005--0.5 S&®t 



lubricant which consists of fatty acid amide of number of 
carbon atoms 22~26 (D ) 0.01 - 0.3 parts by weight and, 

aliphatic acid metal salt (E ) 0.005 - 0.2 parts by weight 
and/or synthetic hydrotalcite (F ) it consists of biaxially drawn 
film which wasformed from resin composition which contains 
0.005 - 0.5 parts by weight , 









As for said biaxially drawn film, 


'M'XCASTM D 1003 )*<5 %&L 






haze (ASTM D 1003 ) 5% from here 


So, 



[f»#«2j 

«HB^ai±^g^at;u>«fli(A)tt, 

O —\s —h (ASTM D 1238,230 deg C* GjM 

2.i6k g )^o.5-8g/io^fey, A^aeu^ 

#31 1 KiEtcO^UX^gffl^ 



Specification 
[0001] 

[0002] 



M<* Lfr*»* *^ntV>&$I§tf)gi£;*a* 
[0003] 

<8S3fe«L »«»±*L HTML 



shrink packaging film 0 which is made feature 
[Claim 2] 

As for aforementioned crystalline polypropylene resin (A ), 
melt flow rate (ASTM D 1238,230 deg C* load 2. 16 kg ) 
with 0.5 - 8 g/10 min ,at same time propylene content is 90 
weight % or more and shrink packaging film 0 which is 
statedin Claim 1 which is made feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards shrink packaging film which possesses 
property which issuperior in transparency* lubricity, it 
regards shrink packaging film which possesses transparency 
of extent where furthermore details, product immediately after 
shrink packing being transport line, contacting, as it possesses 
lubricity where film does not tear, grasp barcode etc which is 
printed to contents and is possible . 

[0002] 

[Prior Art] 

transparency increases polypropylene resin film, by drawing, 
but if only formation thermal stability to be bad, furthermore 
because, with manufacturing method of polypropylene resin, 
the crystalline changes, with polypropylene resin alone, 
characteristic which is required to the lubricity* transparency 
or other shrink packaging film was done biaxial drawing 
simply, it is not a fully. 

[0003] 

Then, antioxidant, antiblocking agent* lubricant* 
antiweathering stabilizer* antistatic agent* antifog agent* 
hydrochloric acid absorbant etc was added to polypropylene 
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[0004] 

-c#t4k fiKKIftOK^MA. fctatf so 
deg c ■ea>»»»«**«^flticse3fe***c 

[0005] 

*fc* n«g#7-r^A<D!Ha-ea)»*»«» 
1"<t* *6*i*:ilM#:7*;uAttaWtt#» 



[0006] 

-** x)v7m*mwLx-mt#7<()\'j*<D 
i*a&*ixs*a>a>* ytticiraft 

L* ®*oX7<<)\'<L<D&m&£l&iktt&Zt\Z 
[0007] 

XU^*6*tf *fcl4C«>« 



A/ vf KP $ JUM h Lfc* 1 ; 
>fpeu>*BB«fiMh^6»A4*ifc-lftffii* 



[0008] 



as lubricity* transparency or other revised step. 
[0004] 

biaxially drawn film where transparency is good it can form 
from this kind of polypropylene resin composition. 

But, biaxially drawn film where this transparency is good, 
with room temperature reveals thesatisfactory lubricity being 
possible, because static coefficient of friction with the 
temperature* for example 50 deg C whose immediately after 
of packing is high is stabilized isdifficult in low value, when 
surface temperature immediately after the shrink is high, 
when film contacts, are times when tearoccurs. 

[0005] 

In addition, in order for static coefficient of friction with high 
temperature of biaxially drawn film tobecome low, when 
antiblocking agent or other compounded amount is increased 
in above-mentioned polypropylene resin composition,^ for 
biaxially drawn film which is acquired transparency 
deterioratesconsiderably, becomes difficult to withstand 
utility as shrink packaging film. 

[0006] 

On one hand, increased weight doing lubricant, that it will 
improve lubricity of biaxially drawn film, trying, as for 
lubricity with room temperature although it isimproved, when 
marked improvement effect is not acquired to lubricity with 
high temperature and, increases addition quantity of lubricant, 
lubricant itself moves to film surface,rather transparency of 
film is a problem that means to deteriorate. 

[0007] 

In crystalline polypropylene resin which diligent research 
does inventor of this application, and others, possesses the 
xylene soluble fraction of certain amount, specific 
antioxidant* antiblocking agent* lubricant and aliphatic 
acid metal salt* or in this crystalline polypropylene 
resin,biaxially drawn film which was formed from specific 
antioxidant* antiblocking agent* lubricant and 
polypropylene resin composition whichcombines synthetic 
hydrotalcite with certain proportion, product immediately 
after shrink packing being transport line, contacting, lubricity 
which does not tearpossessing, Furthermore it possesses 
transparency which is superior you discovered, this invention 
reached to completion. 

[0008] 

[Objective] 

this invention tears and being something which as description 
above ittries to solve problem which accompanies Prior Art, 
product immediately after shrink packing being transport line, 
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[0009] 

deg C T*m'feZtltz*i'ls>*imftt< 10 tt% 

A^t. so deg c t*Mfcz*itz»#mmm< 

1.5 aTTf**»fc|»±«(B)0.01-1.0 MSP 
<t, ¥iStt?-g 1-10// m (7)7>^P^>y 

#j(Qo.o5-o.6 miuihhr 22-26 0 

JIKK*Btt(E)0.005-0.2 afiSBteJ: 
W £tz !± * A / \ < K □ 9 4 V (F)0.005~0.5 

li, ^X(ASTM D 1003)*< S%\tkTV&*>h 50 

deg c vm%$titz#mm&m< i.s «T-efc 

[0010] 

fttt7K'J^peb>»Bg(A)t, »fcl»ih«l(B) 
k, aBKII*H*(E)tecfcl/7*fcli**/\-f Kp 

So 

[0011] 

iSS B B H tt^u^peu>^jiKA) 

(A)tLxtt, jittMicfi, ^peu>»a«* 

<*;^PeL/>tX^U>, l-'OfX 
^>fX 

<0ft*«*ft3~2Oa>a- *U7-r>to)<satt 
[0012] 

CtL&<Z)afitt7K r J^PtfU>«S&(A)tt, * 



contacting, as itpossesses lubricity where is not , shrink 
packaging film which possesses transparency of extent which 
grasps the barcode etc which is printed to contents and is 
possible isoffered has made objective. 

[0009] 

[Gist of Invention] 

As for shrink packaging film which relates to this invention, 
crystalline polypropylene resin where xylene soluble fraction 
which was measured with 20 deg C is 10 weight % or less 
(A ) antioxidant where 100 parts by weight and static 
coefficient of friction which was measured with 50 deg C are 
1.5 or less (B ) antiblocking agent of 0.01 - 1.0 parts by 
weight and average particle diameter 1-10 ;mu m (C ) 0.05 - 
0.6 parts by weight and lubricant which consists of fatty acid 
amide of number of carbon atoms 22-26 (D ) 0.01 -0.3 parts 
by weight and, aliphatic acid metal salt (E ) 0.005 - 0.2 parts 
by weight and/or synthetic hydrotalcite (F ) it consists of 
biaxially drawn film which wasformed from resin 
composition which contains 0.005 - 0.5 parts by weight , as 
for the said biaxially drawn film, haze (ASTM D 1003 ) being 
5% or less , static coefficient of friction which was measured 
with50 deg C is 1.5 or less, it has made feature. 

[0010] 

[Embodiment of the Invention] 

You explain concretely below, concerning shrink packaging 
film which relates to this invention. 

shrink packaging film which relates to this invention, 
crystalline polypropylene resin (A ) with, antioxidant 
(B )with, antiblocking agent (C ) with, lubricant (D ) with, 
consists of resin composition which contains aliphatic acid 
metal salt (E ) and/or synthetic hydrotalcite (F ). 

[0011] 

crystalline polypropylene resin (A ) 

Concretely, the;al of propylene homopolymer; ethylene and 
propylene^ 1 - butene, 1 - pentene* 4- methyl - 1 - pentene, 
1- hexene* 1- octene or other number of carbon atoms 3-20 
-olefin you can list crystalline random copolymer or the 
crystalline block copolymer etc crystalline polypropylene 
resin which is used with this invention (A ) as. 

[0012] 

alone, or 2 kinds or more combining, you can use these 
crystalline polypropylene resin (A ). 



ifcSie^ffl^btlSfcSiiftTK'J ^P fc?U>StSH As for crystalline polypropylene resin (A ) which is used with 

• ■ • • ■ - ~ ♦ — v.*. . — ,# ... . . . . . _ . ... 
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(A)f*. 20 deg C t?ai36**ifc^>U> Rl;§#fr 
10 Sfi%&T\ »«L<tt 7 M*%BlTT*y. 

30~70%rfc& 

20 deg c-eais**tfc^>u>?r*»AMo« 



[0013] 

H*tt*"J^ntfl/>i«(A)fcLrH:. 
q_f ~f (MFR;ASTM D 1238,230 deg C, flf 
fi2.16kg)A<0.5~8g/10»-efcy, fro. ^Ptfb 
>^*ftfr 90 M%&±T*fc&C£tf#*L 
C 4f|r^jUh^P-b-+A< l~5g/10 #T*foy, 
fro, ^Dfcfly 95-99 M%T?fc5 

^ ;i/h 7 D -i/ -+ fr ± IB® 9 ic fc S 14 

jK«j^Deu>»»(A)t»^4t, ff&nwj 

*fc^Dtfb>***fr 90 tt%fil±0>fM 

ii7Ky^pfcfu>^fl§(A)*fflt^^ 

«>, fi8«icj:sa«ifi«[^e»i:fty, fr^ 



[0014] 



/f^-^feSlM4^P-b>S<7)^b^>Sn 

[0015] 

SHtl»±#](B) 

**WCffll^6tt*||ftl»±*(B)l*. 50 deg 
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this invention, xylene soluble fraction which wasmeasured 
with 20 deg C being 10 weight % or less, preferably 7 
weight % or less , degree of crystallization which was 
measured by x-ray diffraction is usually 30 - 70%. 

When crystalline polypropylene resin (A ) where xylene 
soluble fraction which was measured with 20 deg C islO 
weight % or less is used, as for biaxially drawn film which is 
acquired, migration amount to the film surface of xylene 
soluble component is little, is superior in lubricity, 
antiblocking property. 

[0013] 

crystalline polypropylene resin (A ) as, melt flow rate (MFR; 
ASTM D 1238,230 deg G load 2.16 kg ) with 0.5 - 8 g/10 
min , at same time,propylene content is 90 weight % or more, 
it is desirable , especially melt flow rate with 1 - 5 g/10 min , 
at same time, propylene content is 95 - 99 weight%, it 
isdesirable . 

When crystalline polypropylene resin (A ) which has melt 
flow rate inside above-mentioned range isused, polypropylene 
resin composition which is acquired to be superior in film 
forming property,furthermore because, it possesses suitable 
melt tension, it is superior even in stretching property, it can 
offer biaxially drawn film which possesses quality which 
isstabilized. 

In addition when propylene content uses crystalline 
polypropylene resin (A ) of 90 weight % or more, 
moderate M body " appears in biaxially drawn film, packaging 
operation becomes easy. 

As for this film, because packaging machine suitability is 
satisfactory, automated packaging becomes easy with 
packaging machine , at same time, while packing thedamage 
is difficult to be done. 

[0014] 

manufacturing method of above-mentioned crystalline 
polypropylene resin (A ) is not something whichespecially is 
restricted. 

crystalline polypropylene resin (A ) can use for example 
Ziegler system or catalyst for olefin polymerization of the 
metallocene type, can produce with bulk methods slurry 
methods gas phase method etc. 



As for antioxidant (B ) which is used with this invention, 
static coefficient of friction which wasmeasured with 50 deg 
C is 1.5 or less. 



[0015] 

antioxidant (B ) 
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zomm&mmts so de g c vommmm< 

ST? 0.02g/m 2 lCft&k5ta*LT»6*lfc« 

xf- ya>s&£ so de g c izLtz&&vm 



[0017] 

aft, Miw±mt. 7<oiA%miz&fttz> 



Mtf7<(Jl>J±&miZtiT&?Z)ts 50 deg C X*0) 

c<B@i££ »*fLfc^s. so deg c -caue*h, 
i.5 *®ii*sfti»±a$«ffl 

*#8?SlCfc^Tf*, Mttffft^ 1.5 £jti** 

Olglcl^ 1.5 £ifi;L«»fcl»ih 

(A)100«S«5fC*fLT, 0.15fifig[5felTlc££ 



[0018] 

X l,3,5-HJX(4-t-:?^l/-3- fcKn**>-2,6- v 

^ ;u k > i/ ;u )-s- h 'J 7 5 > 

-2,4,6-(lH,3H,5H)-MJ *X 1,3,5-MJ X(4-fc KD 
*v-3,5- v-t- ^Jl^vyUJ-s- h*)Tis> 
-2,4,6-( lH,3H,5H)-h 'J ^>IP<D ^xy K 
fcte±»J;h<jX(2,4-i;-t- 7?JU7x=JU)7*;i 

7Wh«a>y>»iMbi»jh*lft^»if6*i 

[0019] 

c*i&Bfcl»±«(B)H:, jmh-c, £fcf* 2 Sfil 
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[0016] 

This static coefficient of friction, in order coefficient of 
friction with 50 deg C in film surface of polypropylene of 1.0 
or below, antioxidant for example acetone solution which is 
melted in solvent like for example acetone, with antioxidant 
concentration to become 0.02 g/m 2 , coating fabric doing, 
setting test sample which it acquires, to stage whichinstalls 
hot plate in frictional measuring apparatus of Kabushiki 
Kaisha Toyo Seiki Seisakusho make, It is a value which was 
measured with state which designates the temperature of stage 
as 50 deg C. 

[0017] 

Usually, as for antioxidant, assuming, that it moves to film 
surface, thereare not times when it precipitates to large 
amount 

But, inventor of this application and others, as for result 
which was examinedconcerning precipitation of antioxidant, 
when even with trace antioxidant precipitates to film surface, 
are times when static coefficient of friction with 50 deg C 
exceeds 1 .5, you understand . 

As for result of analyzing this phenomena, when antioxidant 
where the static coefficient of friction which was measured 
with 50 deg C exceeds 1.5 is used, static coefficient of friction 
of film exceeds 1.5, it became clear. 

Regarding to this invention, it uses also antioxidant where 
static coefficient of friction exceeds 1.5, in range which does 
not have problem it is possible, but it moves to no film 
surface, because static coefficient of friction of film tobe 
considerable it becomes high, case of use, total amount of the 
antioxidant where static coefficient of friction exceeds 1.5, 
crystalline polypropylene resin (A ) vis-a-vis 100 parts by 
weight, 0. 1 5 It tries to become parts by weight or less, it is 
desirable . 

[0018] 

Concretely, 3 and 5 -di-t-butyl-4- hydroxy toluene* 1,3,5-tris 
(4 -t-butyl-3- hydroxy-2,6- dimethyl benzyl) -s- 
triazine-2,4,6- (1 H,3H,5H ) -trione. 1,3,5-tris (4 
-hydroxy-3,5- di-t-butyl benzyl ) -s- triazine-2,4,6- (1 
H,3H,5H ) -trione or other phenol type antioxidant; tris 
youcan list (2. and 4 -di-t-butyl phenyl ) phosphite or other 
phosphorus type antioxidant etc antioxidant which is used 
with this invention (B )as. 



[0019] 

With alone, or 2 kinds or more combining, you can use these 
antioxidant (B ). 
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-ju&IHblftitffltirt.l- ^SIHbiBjJt 
8J*fcl4U v^bRfcJt&teflrfflL.Tt £1^. 

[0020] 

(A)100 MSPlC*fLt, 0.01-1.0 SJMk 
L<I4 0.02-0.5 11^ £S,K»*1,<I4 
0.05-0.3 Bftg|5fl)«l]^-??ffl^e.^So 

[0021] 

*K 50 deg C 1-5 

%Mz.mim±MtLxiz. jh*mki4, yr- 

7+X[^U^-3-(3',5'- i?-t- ^M'-fchO 

^S^x^U)?^**"^*^ 3 - 9 * t ? 
F2-{3-(3-t-^^JU-4- tKO^v- 

^].2,4,8,10- J fh7*+-9-^trD[5.5]^>T* 
>, l,3,5-MJ^U-2,4,6- h'M(3,5-^-t- 

[0022] 

7>*?nt»*:/?ai(C) 

14, JFSSKMtf WO /i m. #£1X14 1-7/1 
m, *6I=»*L<I* 1.5-5 /im-C-fc l>o 

[0023] 

L"CI4, JU*»I=I** ^«s*>u*, &«sj*v"j 
* tt»fc*x«(*)»). gsBttJi^A il 

A^^'J U -r-(PMMA)&£$ib£ 

PMMA ftftWftftfc 2/'J a 
[0024] 
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Regarding to this invention, it is desirable, with phenol type 
antioxidant, is possibleto jointly use sulfur type antioxidant or 
phosphorus type antioxidant to use phenol type antioxidant, 
antioxidant (B )as. 

[0020] 

antioxidant (B ) 0.01 - 1.0 parts by weight, preferably 
0 02-0 5 parts by weight, furthermore is used at ratio of the 
preferably 0.05-0. 3 parts by weight crystalline polypropylene 
resin (A ) vis-a-vis 100 parts by weight. 

[0021] 

In addition, concretely, tetrakis [methylene-3- (3' and 5' 
-di-t-butyl-4'-hydroxyphenyl ) propionate ] methane, 3,9-bis 
[2 - {3 - (3 -t-butyl-4- hydroxy- methylphenyl ) propanoyl 
oxy } - 1 and 1 -dimethyl ethyl] - 2, 4, 8 and 10 -tetra oxa 
spire you can list [5. 5] undecane, l,3,5-trimethyl-2,4,6- tris 
(3 and 5 -di-t-butyl-4- hydroxy benzyl ) benzene or other 
phenol type antioxidant; distearyl thio dipropionate or other 
sulfur type antioxidant etc as antioxidant where static 
coefficient of friction which was measured with 50 deg C 
exceeds 1.5.] 



[0022] 

antiblocking agent (C ) 

As for antiblocking agent (C ) which is used with this 
invention, average particle diameter 1 - 1 0;mu m, preferably 
1-7 ;mu m, furthermore is preferably 1 .5-5 ;mu m. 
When antiblocking agent (C ) which has average particle 
diameter inside above-mentioned range isused, polypropylene 
resin composition which can offer shrink packaging film 
which is superior in the antiblocking property and 
transparency is acquired. 

[0023] 

Concretely, natural silica, various synthetic silica, talc 
kaolin, synthetic alumina silicate, hydrotalcite-based 
compound (Example; tradename micro top, Kyowa 
Chemical Industry Co. Ltd. (DB 69-068-6670 ) make), you 
can list calcium carbonate, magnesium oxide or other 
inorganic compound, melanin system and 
polymethylmethacrylate (PMMA) organic compound, 
silicone resin organic compound etc antiblocking agent which 
is usedwith this invention (C ) as. 

synthetic silica, synthetic alumina silicate, PMMA organic 
compound, silicone resin organic compound is desirable 
even among them. 
[0024] 
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it. «»tt/K»j^neu>»ffi(A)ioo mmiz 

*fLT, 0.05-0.6 MSSB, »*L<(* 0.1-0.4 » 

[0025] 
X'J^Sfl(D) 

**B^-efflL^e,4^5xg^^ll(D)^i, mmm* 
ft 22-26 c&Mfr&75K-e&y, ssfaflgteezs 

[0026] 

smmmttztzih, stm®*® 22 mo 

•So 

^ft 18 (0;*W>K7£K(Z)Ji^ 30 x 

«%fr«*UK*fii«k i8 *ata>Bi»tt7§K 

18 **0MjHfe7§Kl±, ^ 

LfctfoT, JftfflFfft 18 *atOBBK»7SK 
**MILfc»«::Mt % ftftfz 50 deg C WM 
JK«ft#«<ftofcy % 7-f^A#Sfcf4Ci: 

[0027] 

etstn^a 26 *tta«KKii75Kft 

[0028] 

* ft 22-26 ©■l»7SKfcLrifc UttMfC 
I*. ^>»75K(K*iS^» 22), yyy-fei; 
>»7SK(«*«*ft 24), *py>||7SK(* 
26)«0ttnfli|ft|k7SK;X^||7 
5K(«*«*ft 22)«a>^jSftllaS»75K& 
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Regarding to this invention, antiblocking agent (C ) is used at 
ratio of 0.05 - 0.6 parts by weight, preferably 0. 1-0. 4 parts 
by weight crystalline polypropylene resin (A ) vis-a-vis 100 
parts by weight. 

When antiblocking agent (C ) is used at above-mentioned 
ratio, shrink packaging film which issuperior in antiblocking 
property and transparency is acquired. 

[0025] 

lubricant (D ) 

lubricant (D ) which is used with this invention, with fatty 
acid amide of the number of carbon atoms 22-26, is saturated 
aliphatic acid amide or unsaturated aliphatic acid amide. 
[0026] 

fatty acid amide which is used with this invention, in order to 
designate the natural aliphatic acid as starting material, when 
fatty acid amide under number of carbon atoms 22 is used, 
includes fatty acid amide under number of carbon atoms 18 
quite as impurity. 

In case of oleic acid amide of number of carbon atoms 18 
which is a for example general fatty acid amide, 
approximately the30 weight% fatty acid amide under number 
of carbon atoms 18 are included as impurity. 

Movement to film surface very precipitates fatty acid amide 
under this number of carbon atoms 18, to preferential in 
comparison with other component quickly. 

Therefore, when fatty acid amide under number of carbon 
atoms 18 is used, because static coefficient of friction with 50 
deg C does becomes high, film whitening suddenly and is, 
stabilizing shrink packaging film which is made objective, it 
cannotacquire and becomes. 

[0027] 

On one hand, fatty acid amide which exceeds number of 
carbon atoms 26, because migration rate to film surface 
becomes very slow, in order to grant satisfactory lubricity 
with the room temperature to film, must add aliphatic acid of 
large amount. 

[0028] 

With this invention concretely, behenic (docosanoic ) acid 
amide (number of carbon atoms 22 ), lignoceric 
(tetracosanoic ) acid amide (number of carbon atoms 24 ), 
cerotic acid amide (number of carbon atoms 26 ) or other' 
saturated aliphatic acid amide; you can list erucic (cis-13 
docosenoic ) acid amide (number of carbon atoms 22 ) or 
other unsaturated aliphatic acid amide etc as fatty acid amide 
of number of carbon atoms 22-26 which is used lubricant (D ) 
as. 
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[0029] 

iJ^Ot°U>^Bi(A)100 aft^lC^UTs 

0.01-0.3 mfigp. » *u<ii o.o3~o.2 ss«m> 

[0030] 

»|ftBI£«*<E)fc«M*/*fcttSJ*'WI : n* 

[0031] 

*«SWCffl^6*t«BKII***(E)fcLri*» 
JMfcttKf*. *t7'J>»*^$"*A, XfTU 
>S-7^^*>^A, XT7'J>®£tS. 12- tK 

4. 

[0032] 

♦aWirfcHTI*, 8MlfcI£&l£&(E)l*. 
14^>J^Pfcfl^>SiBi(A)l00 M»I=»LT, 
0.005-0.2 fifigP. $f £L<I* 0.01-0.15 ffift 
§|5. £P,l-#*L<l* 0.01-0.1 

( ^K)(D*^*»±-r*ci:^-e*, Settle 
[0033] 

£j*/WKo$/uiMh(F)(i* fSfatt^J^Ptf 
bV«HB(A)100 SMSHcftLT, 0.005-0.5 fi 
ftffi, #*L<I4 0.01-0.3 MSA, $b!C» *L 
<l* 0.01-0.1 Sftffl(DS!l^ffll^&*tSo 



[0029] 

Regarding to this invention, lubricant (D ) is used at ratio of 
0.0 1 - 0.3 parts by weight, preferably 0.03-0. 2 parts by 
weight crystalline polypropylene resin (A ) vis-a-vis 100 parts 
by weight. 

When lubricant (D ) is used at above-mentioned ratio, shrink 
packaging film which issuperior in lubricity and bleed 
resistance is acquired. 

[0030] 

aliphatic acid metal salt (E ) and/or synthetic hydrotalcite (F ) 

Because crystalline polypropylene resin (A ) which is used 
with this invention olefin starting material whichdesignates 
propylene as main component uses various catalyst and 
polymerizes,it is necessary to use calcium stearate or 
magnesium stearate or other aliphatic acid metal salt or 
synthetic hydrotalcite in orderto chemically stable to convert 
catalyst residue where inside of resin hasremained. 

[0031] 

Concretely, it can use calcium stearate, magnesium 
stearate, zinc stearate. 1 2- calcium hydroxystearate etc 
aliphatic acid metal salt which is used with the this invention 
(E)as. 

calcium stearate is desirable even among them. 
[0032] 

Regarding to this invention, aliphatic acid metal salt (E ) 
0.005 - 0.2 parts by weight, preferably 0.0 1 -0.1 5 parts by 
weight furthermore isused at ratio of preferably 0.01-0.1 
weight section crystalline polypropylene resin (A ) vis-a-vis 
100 parts by weight. 

When aliphatic acid metal salt (E ) is used at 
above-mentioned ratio, case of the drawing process biaxially 
drawn film which prevents occurrence of empty gap (void ) 
whichdesignates antiblocking agent as core it to be possible, 
is superior in transparency is acquired. 

[0033] 

synthetic hydrotalcite (F ) 0.005 - 0.5 parts by weight 
preferably 0.01-0. 3 parts by weight furthermore is used at 
ratio of the preferably 0.01-0.1 weight section crystalline 
polypropylene resin (A ) vis-a-vis 100 parts by weight. 

When synthetic hydrotalcite (F ) is used at above-mentioned 
ratio, shrink packaging film which issuperior in transparency 
is acquired. 
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[0035] 
[0036] 

IMtttfJ ^PfcfU>8tliB(A)fcJ: 

[0037] 



[0038] 

X(ASTMD 1003)A<5%JaTT?fcy s 50degCf 

a)£**ifctt»»«»j6< i.5 KT-eft*. 

MMRftfttf 50 deg C T* 1.5 ttT"C**Ll£ ft 

/t-a -KSBEf *ctaW-e*4. 
[0039] 

^ac*Jlt«»*»ffi»|±, JIS K 7125 (Cfto 
T\ ttmrr—7)Um&1fi 50 deg C 0)*#T»l 
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[0034] 

Other component 

In polypropylene resin composition which is used with this 
invention, to other than theabove-mentioned each component, 
antiweathering stabilizer* ultraviolet absorber* antistatic 
agent nucleating agent etc of prior public knowledge, can 
becontained inside range which does not impair objective of 
the this invention. 

[0035] 

Manufacturing polypropylene resin composition 

Especially it is not restricted concerning preparation method 
of polypropylene resin composition which is used with this 
invention. Like below for example preparation method can be 
listed 

[0036] 

polypropylene resin composition which is used with namely, 
this invention, melt mixing before doing, afterdispersing, 
melting and mixing does mixed in component moderately 
with single screw or the twin shaft kneader crystalline 
polypropylene resin (A ) and above-mentioned various mixed 
in component, with the Henschel mixer or tumbler mixer etc, 
is acquired by pelletizing doing. 

[0037] 

shrink packaging film 

shrink packaging film which relates to this invention, as 
description above with the biaxially drawn film of 
polypropylene resin composition, has had next kind of 
property. 

[0038] 

As for shrink packaging film which relates to this invention, 
haze (ASTM D 1003 ) being 5%or less , static coefficient of 
friction which was measured with 50 deg C is 1.5 or less. 

static coefficient of friction being 50 deg C, if they are 1.5 or 
less, packaging on the packaging material transport line, 
blocking it does mutually, because or slip it becomesdifficult 
it can prevent on transport line, you can evade factthat film 
which is used for packing tears. 

In addition, if it is a haze 5 % or less, even after shrink 
packing, barcode which was pasted in contents* especially 
contents can be recognized. 

[0039] 

static coefficient of friction in here, following to JIS K 7125, 
is value to which thetest table temperature was measured with 
condition of 50 deg C. 
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I*, JM*fiffl»=«feoTJl*y W=«B8**i«: 

SIS 8-40 xmffcS, 
[0040] 

>ja»3t*fci* T-y-fja»flti=*y7Y^Aj« 

[0041] 

■5. 



©sat?**!,*. 

[0042] 
[0043] 

Lfc&, *©7-f ^-f^ASTM D 1003) 

*< 5%J*lTT?fcy> 50 deg C U8!l£*h.fc1ME 
»«*A«1.5iaTlcfilfoh4. 

[0044] 

ttl=3H*ftfc/<-a-K*£tt*W*::i:i&< 

[0045] 
[HJfeffl] 

BIT. **W***«l=*yBlWr«4<» *SS 



1998-6-23 

thickness of shrink packaging film which relates to this 
invention differs in theconcrete application and especially is 
not restricted. Usually 8 - They are 40;mu m. 

[0040] 

film molding and biaxial drawing method 

remelting kneading pellet of polypropylene resin composition 
which it acquires asdescription above, film molding after 
doing, biaxial drawing doing with the inflation molding 
method or T-die molding method it can acquire shrink 
packaging film which relates to the this invention. 

[0041] 

As biaxial drawing method of above-mentioned film, biaxial 
drawing method of polypropylene resin film which is usually 
done from until recently, for example simultaneous biaxial 
stretching method and sequential biaxial stretching method 
etc can be adopted. 

As for desirable biaxial drawing method, machine direction 
and transverse direction it is a simultaneous biaxial stretching 
method which balance wellcan draw. 

tenter method (flat method) with there is a blown method 
(tube method) in this simultaneous biaxial stretching method , 
but it isgood even with any method. 

[0042] 

In addition, draw ratio is not case that especially it has 
beendecided. If aforementioned haze value and static 
coefficient of friction are satisfied, it isnecessary to draw in 
draw ratio of extent where wrinkle and the slack are gone in 
finishing after shrink packing. 

[0043] 

[Effects of the Invention] 

After packing with shrink packaging film which relates to this 
invention, as for the film, haze (ASTM D 1003 ) being 5% or 
less , static coefficient of friction which was measured withSO 
deg C is maintained at 1 .5 or less. 

[0044] 

Therefore, shrink packaging film which relates to this 
invention is superior in the lubricity, and transparency product 
immediately after shrink packing being transport line, 
contacting, tears and as it possesses lubricity where isnot , it 
possesses transparency which grasps barcode etc whichis 
printed to contents and is possible . 

[0045] 

[Working Example(s)] 

Below, this invention is explained with Working Example , 
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mit* =ti&sitfti=*yfliiR&h.«t<D-c(± 

[0046] 

(1) ^P fcf U> X^U^!/? A*»£ft(PPl) 

X*U^£#fi:3.0 m*% 

MFR(ASTM D 1238,230 deg C , £f £ 
2.16kg):2.5g/10# 

20 deg C T»ilS**lfc*->U>W»»A4 « 
fi% 

(2) ^P t? U> X^U>7>yA*a^«:(PP2) 

Ifl/>t*l:4.0 M&% 

MFR(ASTM D 1238,230 deg C , ffi W 
2.16kg):2.5g/10 # 



20 o Cr'ad^^fc+S/U>5Ij§»: 3. 5M% 


20 * with xylene soluble fraction:3.5 weight% which was measured 


















antioxidant 


HT) 








HT) 


501C-M)»*ai«» 


:0 




4 


50 * with static coefficient of friction 


:0 


4 



-4'-fc KO+v7x— ;U)^P tf it* -f K - 4' -hydroxyphenyl)propionate]methane (Irganox 1010 ) 



Sp d p* <H4tJv*7> 1010 , S*^/^V^^t50°C-e<7)||«^»:4. 5T>^^P^>^J(1 )£$v'J 



tradename Irganox 1010 * Ciba-Geigy Japan Ltd. (DB 69-352-1 168 ) corporation 50 * with static coefficient of 
friction:4.5 antiblocking agent (1) synthetic silica 

Sfil M±5/U^7(**¥$tt : FS:1 . 8/imX'J^i(1 )XjW!iifc7SK(K*JB : f »22) 



but this invention is notsomething which is restricted by these 
Working Example . 

[0046] 

Furthermore, component which is used with Working 
Example* Comparative Example is as follows. 

crystalline polypropylene resin 

(1) propylene * ethylene random copolymer (PP1 ) 
ethylene content:3.0 weight% 

MFR (ASTM D 1238,230 deg C, load 2.16 kg ): 2.5 g/10 
min 

xylene soluble fraction:2.4 weight% which was measured 
with 20 degC 

(2) propylene * ethylene random copolymer (PP2 ) 
ethylene content:4.0 weight% 

MFR (ASTM D 1238,230 deg C, load 2.16 kg ): 2.5 g/10 
min 
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tradename Silysia 350* Fuji ti jp9 Xia Ltd. make average particle diametenl .8 ;mu m lubricant (1) erucic (cis-13 
docosenoic ) acid amide (number of carbon atoms 22 ) tradename Newtron Nippon Fine Chemical Co. Ltd. (DB 
69-059-2456 ) Ltd. make (2) oleic acid amide (number of carbon atoms 18 ) tradename new thoron Nippon Fine 
Chemical Co. Ltd. (DB 69-059-2456 ) Ltd. make aliphatic acid metal salt (1) calcium stearate synthetic hydrotalcite (1) 
synthetic hydrotalcite 



S« n p€ DHT-4A, tt*Hb¥X*(*)a 



tradename DHT - 4A. Kyowa Chemical Industry Co. Ltd. (DB 69-068-6670 ) make 



[0047] 

UtlMl] 

(PP1)100 m&Ut, Mit®±MtlX BHT 0.2 

± 0.2 «s*p«l xuv^atLTi;u*K7sK 

0.08 fiSSB£,8iffi»$JS£iLTXx7Y> 
&*JUv^A 0.1 MS^^^x/US** 

flia««ffl^T«niBaft 250 degc vmmmm 

tZo 

[0048] 
[0049] 

^X(ASTM D 1003)A<4.0%, 50 deg CX*<D& 
»*«ft#0.65 -efeofco 

[0050] 

[Mk«i2] 

Aft«^ft(PPi)(Dft^yic±lH^at 0 U>-x 
HWJlir^lcLT, H*15//m0)r:«iffi# 

[0051] 

fc&ftfc-Hffifl?-* 'W^ASTM D 

1003)*< 3.8%, 50 deg C VO&m&MMtf 0.82 



[0047] 

[Working Example 1] 

Above-mentioned propylene * ethylene random copolymer 
(PP1 ) as 100 parts by weight and antioxidant as BHT 0. 2 
parts by weight and antiblocking agent as synthetic silica 0. 2 
parts by weight and lubricant after mixing calcium stearate 
0.1 weightsection with Henschel mixer as erucic (cis-13 
docosenoic ) acid amide 0.08 parts by weight and aliphatic 
acid metal salt, melt mixing it did with resin temperature 250 
deg C making use of twin screw extruder which has 
pelletizer,acquired polypropylene resin composition of pellet. 



[0048] 

film molding after doing, simultaneous biaxial drawing doing 
from polypropylene resin composition which itacquires with 
inflation method , it acquired biaxially drawn film of 
thickness 15 ;mu m. 

As for draw ratio, length was 4 -fold> side 4 -fold. 
[0049] 

As for biaxially drawn film which it acquires as description 
above, haze (ASTM D 1003 )was static coefficient of friction 
with 4.0% and 50 deg C 0.65. 

Result is shown in Table 1. 

[0050] 

[Working Example 2] 

In Working Example 1, other than using above-mentioned 
propylene * ethylene random copolymer (PP2 ) in placeof 
propylene * ethylene random copolymer (PP1 ), biaxially 
drawn film of thickness 15 ;mu m was acquired tosimilar to 
Working Example 1. 

[0051] 

As for biaxially drawn film which it acquires, haze (ASTM D 
1003 ) was static coefficient of friction with3.8% and 50 deg 
C 0.82. 

Result is shown in Table 1. 
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[HM 3] 

Epfi^ 0.05 Mtt£Lfcl2l*H*. nasflj 1 t 
^ISlcLT. m& 15 urn 

[0053] 

1003)A< 3.0%, 50 deg C T?<D»«*«»*< 0.95 
T'fcofcp 

[0054] 
[tttMN 1] 

mmm 1 ic»,vc BHTottt>yic±tH-r^ 

[0055] 

1003)35*3.6%, 50 deg C-C<D»JW*«aA<2.0 

tt±-cfcofc. 
cats*** 1*1=3*1-. 

[0056] 

[JttfcM2] 

Hffi^J 1 icfcivc xjt*R7SK 0.08 MftSB 

oftfeyic^-u-f >»7sk* 0.2 Mam>fc 

[0057] 

#b^fc-$ftS#7>f ;i/AI±, "vf^ASTM D 
1003)3^4.0%. 50 deg C V<D 2.0 
JSLt-Cfcofco 

[0058] 

iE£fi£ 0.3 MttiLfcBWM*. HffiflJ 1 t 
EI*£fzLT. % 15/im 0)-$4S#^;UA 

[0059] 

»6ttfcr*Hi#7-f 'M'^ASTM D 

1003)#6.8%. 50 deg 
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[0052] 

[Working Example 3] 

In Working Example 1, other than designating compounded 
amount of calcium stearate as 0.05 parts by weight, biaxially 
drawn film of thickness 15 ;mu m was acquired to similar to 
the Working Example I. 

[0053] 

As for biaxially drawn film which it acquires, haze (ASTM D 
1003 ) was static coefficient of friction with3.0% and 50 deg 
C 0.95. 

Result is shown in Table 1. 
[0054] 

[Comparative Example 1] 

In Working Example 1, other than using above-mentioned 
Irganox in place of BHT, biaxially drawn film of thickness 
15 ;mu m was acquired to similar to Working Example 1. 

[0055] 

As for biaxially drawn film which it acquires, haze (ASTM D 
1003 ) static coefficient of friction with 3.6%and 50 deg C 
was 2.0 or greater. 

Result is shown in Table 1 . 

[0056] 

[Comparative Example 2] 

In Working Example 1, 0.2 parts by weight other than using 
oleic acid amide, biaxially drawn film of the thickness 15 ;mu 
m was acquired in place of erucic (cis-13 docosenoic ) acid 
amide 0.08 parts by weight to similarto Working Example 1. 

[0057] 

As for biaxially drawn film which it acquires, haze (ASTM D 
1003 ) static coefficient of friction with 4.0%and 50 deg C 
was 2.0 or greater. 

Result is shown in Table 1. 

[0058] 

[Comparative Example 3] 

In Working Example 1, other than designating compounded 
amount of calcium stearate as 0.3 parts by weight, to similar 
to Working Example 1, biaxially drawn film of thickness 
15 ;mu m wasacquired. 

[0059] 

As for biaxially drawn film which it acquires, haze (ASTM D 
1003 ) was static coefficient of friction with6.8% and 50 deg 
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[0060] 
[£t&0]4] 

mm\ i a)^>u*©Ed*t i.o mm®t 

[0061] 

1003)A< 9.0%. 50 deg C T?«)fMttM6JSit 1.1 

[0062] 
[XMM4] 



*»75Ka>E*****t^*t 0.05 »a$|5 s 0.1 
* 15 ju m <D -teffi#3^;UA£f#fco 

[0063] 

ftSftfe-ttfi*?* JUAtt. -v^ASTM D 
1003)A*2.8% 50 deg C -eaftMttffifttf 1.0 

[0064] 

MUMS] 

0,02 BUfcU *J*/vf KD5uu*-fh 

pnfl« dht-4a, w>ftitmi:mmm% 0.03 

15jUmO)-|fiS#^;UA^#fco 
[0065] 

#6*lfc-ttffi#7-f ;ui*li, ^ASTM D 
1003)A< 2.5°/<s 50 deg C TOflMtiMft** 1.2 

c0«j»**i»=s-r o 

[0066] 
[Si] 



C0.6. 

Result is shown in Table 1 . 
[0060] 

[Comparative Example 4] 

Other than designating compounded amount of synthetic 
silica of Working Example 1 as 1.0 parts by weight, biaxially 
drawn film of thickness 15 ;mu m was acquired to similar to 
the Working Example 1. 

[0061] 

As for biaxially drawn film which it acquires, haze (ASTM D 
1003 ) was static coefficient of friction with9.0% and 50 deg 
C 1.1. 

Result is shown in Table 1. 
[0062] 

[Working Example 4] 

calcium stearate of Working Example 1 and other than 
designating compounded amount of the erucic (cis-13 
docosenoic ) acid amide as 0.05 parts by weight 0.1 weight 
sections respectively, biaxially drawn film of thickness 
1 5 ;mu m was acquired to similar to Working Example 1 . 

[0063] 

As for biaxially drawn film which it acquires, haze (ASTM D 
1003 ) was static coefficient of friction with2.8% and 50 deg 
C1.0. 

Result is shown in Table 1. 
[0064] 

[Working Example 5] 

compounded amount of calcium stearate of Working Example 
1 was designated as 0 and 0 2 parts by weight,at same time, 
0.03 parts by weight other than using synthetic hydrotalcite 
[tradename DHT-4A* Kyowa Chemical Industry Co. Ltd. 
(DB 69-068-6670 ) make], biaxially drawn film of thickness 
15 ;mu m was acquired to similar to Working Example 1. 

[0065] 

As for biaxially drawn film which it acquires, haze (ASTM D 
1 003 ) was static coefficient of friction with2.5% and 50 deg 
C 1.2. 

Result is shown in Table 1 . 

[0066] 

[Table 1] 
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PP1 :x*-I/>SW*-8. omm%, MFR-2.5g/10fl\ 2 QWOlri/U 2. 4ftfttt 

PP2 :X*l/>£#*=4. OMK* MFR = 2. 5«/10^> 2 0XKO*i/l' 3. 6£*96 N 
BHT : 3.5-S>-t-:*f;W-t Kd + ^ Ml>X> [jft&jg BHT X tflS (80 »] 
5 0 0. 4 
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